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DETAILED ACTION 

Status of Application 

The amendments/argumentation filed on September 15th, 2009 have been entered. 
Claims 1-16 are pending and presented for examination on the merits, as claims 9-16 have newly 
been added. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

3. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
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invention was made in order for the examiner to consider the applicability of 35 U.S. C. 103(c) 
and potential 35 U.S. C. 102(e), (f) or (g) prior art under 35 U.S. C. 103(a). 
4. Claims 1-4 and 14-16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Japanese Patent 07-330312 by Koyama et al (See given Patent Abstract and 
translation provided by examiner), in view of US Patent No. 6,503,473 by Akiba. 

With respect to claims 1-3, Koyama teaches obtaining a highly pure lithium sulfide by 
reacting lithium hydroxide with hydrogen sulfide in an aprotic organic solvent to produce the 
lithium hydrosulfide, and subsequently subjecting the reaction solution to a hydrogen sulfide- 
removing reaction, with an especially preferable solvent is N-methyl-2-pyrrolidone (NMP) 
(Abstract, and claims 1-2). 

However, though Koyama discloses washing the obtained lithium sulfide with an aprotic 
organic solvent, such as NMP (paragraphs 0037-0038), Koyoma is silent with regards to a 
washing temperature of 100° C or higher. 

Akiba is drawn to a process for separating solid compounds other than lithium hydroxide 
(title). Specifically, the process of Akiba regards bubbling gaseous hydrogen sulfide through an 
aprotic solvent containing solid lithium hydroxide to convert substantially all lithium hydroxide 
into a lithium hydrosulfide and then to lithium sulfide, where such a lithium sulfide product is 
further washing with a large amount of NMP at 100° C (Comparative Example 2, for 
example). 

At the time of invention it would have been obvious to a person of ordinary skill in the art 
to perform the process of Koyama including a washing step at 100° C or higher, in view of the 
teaching of Akiba. The suggestion or motivation for doing so would have been to select a 
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temperature that prevents high viscosity of the mixture, which would lead to poor washing 
efficiency (Akiba, column 6, lines 20-24). 

With respect to claim 4, Koyama teaches in one of the examples, a lithium sulfide purity 
of no less than 99.8% (paragraph 0037), and thus, less than or equal to 0.2% impurity. The 
current claim limitation is a total impurity weight percent equal or less than to 0.25%. 

With respect to claims 14-16, Koyama and Akiba, as combined, disclose NMP being the 
aprotic organic solvent being used in both reacting as well as washing, and with such a washing 
step, the NMP is at a temperature lower than its boiling point of 202-204° C (Koyama, 
Abstract, and claims 1-2, and Akiba, Comparative Example 2). 
5. Claims 9-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Japanese Patent 07-330312 by Koyama et al (See given Patent Abstract and translation 
provided by examiner), in view of US Patent No. 6,503,473 by Akiba, and as evidenced by 
US Patent No. 6,455,022 by Delmas. 

With respect to claim 9, the limitations of such a claim are either taught by Koyama or 
Akiba or would have been obvious to one having ordinary skill in the art, as the reaction step at a 
temperature of 0 to 150° C is disclosed by both Koyama and Akiba, such as at 130° C in Akiba 
(Koyama, Abstract, and claims 1-2, and Akiba, Examples), Akiba discloses use of filtration 
instead of decantation (Examples), which would have been a substitution of equivalent 
separation means easily recognized by one having ordinary skill in the art, with the benefit of 
filtration over decantation being greater efficiency and the benefit of decantation over filtration 
being faster separation. This is evidenced by the Delmas reference, which is drawn to the 
purification of alkali metal chloride solutions by the removal of a solids component through 
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known separation means, as the Delmas reference discloses filtration and decantation as 
equivalent separation means (column 2, lines 65-67), Akiba discloses adding the fresh NMP for 
washing and stirring at a temperature equivalent to the hydrosulfurization step (Washing Step 
section), and Koyama discloses drying (paragraphs 0037-0038) while Akiba discloses that the 
final steps could be conducted under an inert gas stream with the suggestion or motivation of 
preventing oxidation of the product to produce a sulfur oxide of lithium (Washing Step section). 

With respect to claims 10-13, Koyama and Akiba, as combined, disclose no natural 
LMAB or sulfur oxide byproducts to the process, and furthermore, as Akiba discloses such a 
washing step with NMP at 100° C (Comparative Example 2, for example), such limited 
LMAB levels would have been expected. 

6. Claims 5 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Japanese Patent 07-330312 by Koyama et al in view of US Patent No. 6,503,473 by Akiba, 
as applied to claims 1-4 and 9-16 above, and further in view of US Patent No. 6,022,640 by 
Takada et al. 

With respect to claim 5, Koyama, as combined, is silent with regards to a purpose for the 
lithium sulfide and its use in a solid electrolyte for a lithium rechargeable battery. 

Takada is drawn to a solid state rechargeable lithium battery. Specifically, Takada 
teaches using a lithium ion conductive solid electrolyte of inorganic compounds, one composed 
of sulfides, and of these electrolytes, those synthesized from mainly lithium sulfide are preferred 
(column 8, lines 42-58). 

At the time of invention it would have been obvious to a person of ordinary skill in the art 
to produce the modified product of Koyama in a solid electrolyte form, in view of the teaching of 
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Takada. The suggestion or motivation for doing so would have been to create an electrolyte well- 
suited from large scale production, with attributes such as high ion conductivity and improved 
high rate capability of the battery (Takada, column 8, lines 42-58). 

With respect to claim 7, Takada teaches the use of the solid electrolyte for a lithium 
rechargeable battery in a solid battery (title, abstract, and column 8, lines 42-58). 
7. Claims 6 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Japanese Patent 07-330312 by Koyama et al in view of US Patent No. 6,503,473 by Akiba 
and US Patent No. 6,022,640 by Takada et al, as applied to claims 1-5, 7, and 9-16 above, 
and further in view of US Patent Pub No. 2004/0109940 by Kugai et al. 

With respect to claim 6, though Takada discloses an improved ionic conductance in the 
solid electrolyte produce, the reference is silent as to a value of the ionic conductance. 

Kugai is drawn to a method of producing a negative electrode for lithium secondary cells. 
Specifically, Kugai teaches an inorganic solid electrolyte in the form of a thin film having an 
ionic conductance of at least lxlO" 4 S/cm, with a preferred range of 5xl0" 4 S/cm to 2.5xl0" 3 S/cm 
(paragraph 0024). 

At the time of invention it would have been obvious to a person of ordinary skill in the art 
to produce the modified product of Koyama with the claimed ionic conductance, in view of the 
teaching of Kugai. The suggestion or motivation for doing so would have been to have an 
improved ionic conductance within the solid electrolyte for improved high rate capability of the 
battery (Takada, column 8, lines 42-58). MPEP 2144.05 [R-5] states, "In the case where the 
claimed ranges "overlap or lie inside ranges disclosed by the prior art" a prima facie case of 
obviousness exists. 
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With respect to claim 8, Takada teaches the use of the solid electrolyte for a lithium 
rechargeable battery in a solid battery (title, abstract, and column 8, lines 42-58). 

Response to Arguments 

7. Applicant's arguments with respect to the current claim set have been considered 
but are moot in view of the new ground(s) of rejection. 

Applicant's argumentation on the usage of Koyama alone does not stand, given 
examiner's use of the Akiba reference in the new rejection above. Thus, such grounds of 
argumentation are no longer persuasive. As for the secondary rejections, as examiner has 
addressed the problems of Koyama alone by use of the Akiba reference, such secondary 
rejections are maintained with the addition of Akiba. 

Conclusion 

8 . Claims 1 - 1 6 are rej ected. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph V. Micali whose telephone number is (571) 270-5906. 
The examiner can normally be reached on Monday through Friday, 7:30am to 5pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jerry A. Lorengo can be reached on (571) 272-1233. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Joseph V Micali/ /J A. LORENGO/ 

Examiner, Art Unit 1793 Supervisory Patent Examiner, Art Unit 
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